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Plastic Pipe Saddle Design 



Early in 1965 sales representatives of Smith Blair Corporation of South San 
Francisco began to report that there was excellent market potential for an im- 
proved "saddle" for plastic pipes . 

Pipe saddles are functionally similar to T -joints; they are used extensively 
in piping networks for branching off from the main line. Exhibit 1 shows an 
example of such an application in an irrigation system where they are used for 
connecting a riser to a main line. These saddles, unlike T-foints, do not require 
cutting off of the main line at branching locations, and as a result are easier to 
mount. Moreover, since they can be mounted after the main line has been fully 
laid out, their use simplifies the installation of piping networks. 

Smith-Blair, Inc., concentrating mainly in the field of water works equip- 
ment and supplies, has, over the years, accumulated considerable experience 
in the design and manufacture of pipe fittings such as clamps, couplings, and 
saddles for the various types of pipe. 



* 

In fact it is possible to mount them on existing networks without interrupting the 
flow in the main line . 



@ 1969 by The Board of Trustees of the Leland Stanford Junior University. 
Prepared in the Design Division, Department of Mechanical Engineering, by 
Mr. Prem Garg under the direction of Professor hU O. Fuchs with financial 
support from the National Science Foundation. The cooperation of Mr. Frank Turner 
ana Mr. W. R. Reinbacher is gratefully acknowledged . 
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Rapid advances in the field of plastics during the last decade or so have resulted 
in the increasing popularity of plastic pipes for municipal, irrigation, gas, and 
industrial uses. Reduction in transportation costs, better corrosion resistance, 
lower pressure head losses, flexibility, and easy handling in the field have been 
some of the factors contributing to the popularity of plastic pipes. However, as 
the salesmen pointed out in their reports, there was a need for inexpensive, easily 
mounted, reliable fittings. For branching off there were quite a few saddles avail- 
able on the market; none of them, however, was satisfactory to plastic pipe users. 
The existing saddles, broadly speaking, were of two types: plastic saddles welded 
to the plastic pipe by heat or solvent, and metallic saddles with two halves bolted 
together around the pipe. The first type were cumbersome to install and often 
produced joints of unreliable quality. Metallic saddles on the other hand because 
of surface irregularities and sharp corners, tended to notch the pipe, damaging 
the pipe line itself. Also vastly different thermal expansion for metals and plastics 
made the joints very sensitive to environmental temperature variations. The reports 
had stressed that a product without the above troubles would enjoy a good market 
for itself and would possibly help the sale of the other products as well by plugging 
a gap in the company's existing line of products. 

Smith-Blair, Inc. was being encouraged to go ahead with such a product from 
another quarter as well — by Mr. Reinbacher of Jupiter Engineering. Jupiter 
Engineering, a young Menlo Park, California, organization, worked on the design 
and production of plastic molded products for c diverse group of clients. Mr. Rein- 
bacher, Jupiter's President, said during a number of informal talks with Smi th-Blair 
personnel that a suitable pipe saddle would be economically and technically feasible 
Also he felt that Jupiter Engineering, with its experience in the design of new prod- 
ucts in plastics would be able to contribute significantly towards such a project. 

In September 1966, Mr. Frank Turner, Manager for Development of New 
Products, was instructed by Mr. Telford L. Smith, President of Smith-Blair, Inc. to 
go ahead with the development of a suitable plastic pipe saddl e. 
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Mr. Turner believes in "getting intimate" with his design problems before he 
tries to solve them. "This/ 1 he says, "does not take much time but does avoid fre- 
quent embarassments which follow when you start working without knowing clearly 
what you are aiming at." Based on his experience with the fittings for metallic pipes, 
he started listing various factors which he thought could be important in the project. 
Accordingly, he prepared a memorandum to management asking about the pertinent 
information (Exhibit 3). 

Early in the project Mr. Turner recognised that metallic saddles were inherently 
incompatible with plastic pipes; an appropriate solution would require devising some 
improved way of mounting the plastic saddles rather than trying to improve the quality 
of the metallic saddles. Though Mr. Turner had worked with plastics once before 
(with his previous employers), he felt he needed to know more about plastics before 
attempting this design. So he started collecting some basic information about design 
considerations with plastics and about their general behavior. Exhibit 2 shows an 
example of his findings. 

Meanwhile, Mr, Turner had also been thinking of possible designs. Since the 
main problem with the existing saddles arose during installation, Mr. Turner was 
anxious to avoid anything which required welding in the field. Mechanical joints 
seemed to be the logical way of approach. With this in mind he sketched a number 
of possible designs. Broadly speaking, they fell into two categories: one involved 
fastening of two halves by bolts, as Is done for metallic pipes, and the other incor- 
porated a band tightened around the two saddle halves (Exhibit 4A and 4B). An 
O-ring seated in a groove in the top half of the saddle provided the necessary sealing. 
A stainless steel reinforcing cap at the boss was pressfitted to check against over- 
stressing and cracking of the boss due to overtightening of the connecting piece. 
Since theoretical analysis of these designs appeared too complicated and crude to 
Mr. Turner, he gave the promising sketches to the pattern maker working under him, 
and asked him to construct models which could be used for testing and evaluation. 
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"I discussed some of my initial ideas with Mr. Reinbacher and we felt that the 
band type saddles would be preferable to those using bolts for several reasons: 

1 . The bolted joints loaded the saddle in flexure and consequently there would 
be cold flow in tension -loaded zones, resulting in the loosening of the joint. 
On the other hand a band around the saddle would give a uniform radial 
compression which would be a fail safe design against the cold flow. 

2. Bolt type saddles with their vise-like action would tend to deform the pipe, 
as opposed to the band type which, with their uniform compression all along 
the pipe would tend to reinforce it. 

3. Band type saddles with their worm screws would be vibration free. 

Mr. Reinbacher also felt that it would be somewhat harder and more expensive 
tooling wise to mold the bolt type since they would require molding internal threads, 
a difficult thing to do in plastics with their high shrinkage. 

"Early tests which we ran for some of the models tended to support our views. 
As the project progressed we found that the band type had another advantage as 
well: the bolt type had to be tightened with a wrench which meant considerable earth 
digging during installation to allow room for turning the wrench. The band type, on 
the other hand, could be installed with just a screw driver. This I thought could result 
in substantial saving during installation." 

With this background Mr. Turner decided to concentrate on the band type saddles 
only and started improving his preliminary designs. Some of the prominent changes he 
made are described below: 

I . The stainless steel bands which were placed coaxially to the pipe in the early 
designs were shifted to diagonally opposed grooves with their axes making 
angles of I5°*with the pipe axis (Exhibit 4C). This resulted in increased thick- 
ness at the base of the boss and thus made it stronger against pressure leakage. 

*This inclination was subsequently changed to 10° to keep uniformity for different sizes. 
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Also it resulted in a "more favorable stress distribution around the O-ringV 

* 

As a result some 30% increase in pressure rating was observed during tests. 

2. The mating line of the two halves was modified to allow for thermal expan- 
sion and contraction (Exhibit 4D). For easy installation the bottom half was 
made to be snap fit on the pipe and for axial alignment a shoulder was provided 
on the parting line. Also for proper location of the saddle vis-a-vis the hole 
in the pipe a positioning neck was provided at the base of the boss which 
fitted into the hole drilled in the pipe. (The neck could be machined off, 
if desired; for "wet mounting 11 , i.e. mounting while water is running in the 
main line, it was necessary to remove the neck.) 

All along Mr. Turner had been thinking about a suitable material from which to 
make the saddle body. Most of the existing pipes were either in PVC or ABS, both 
of which seemed to be obvious candidates for the saddle. However after extensive 
testing with numerous materials and after consultation with Mr. Reinbacher, it was 
decided to use high impact polypropylene. Exhibit 5 explains the choice of poly- 
propylene . 

Exhibit 6 shows a sketch of the saddle as it appeared in the final stages of developme 

Once Mr. Turner had finalized the design, he contacted Mr. Reinbacher for 
design of the tooling to be used for molding. Injection molding is one of the most 
economical processes for mass producing plastic parts. Melted or plasticized thermo- 
plastic material is injected into a cooled mold where it chills enough to be removed 
in a solid shape, duplicating the cavity of the mold. To get high production rates, 
the mold generally is made up of a number of similar or dissimilar cavities. Usually 
the part and the mold can be designed so as to get a finished product straightaway. 
However due to the high shrinkage of plastics it requires quite a bit of experience 
and luck to get the finished product within specified tolerances from the first mold. 
Often modifications have to be made in the mold to get the desired shape. "At 
Jupiter, rather than wasting too much time in perfecting the first mold, we work on 
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the assumption that something will go wrong and hence we try to design the mold so 
that we can make changes subsequently. Removing some more metal from the mold 
at later stages is much easier than plugging in unwanted gaps, so wherever we are 
in doubt we try to remove only the metal that we are certain will have to be removed/ 1 
explained Mr. Reinbacher about the design philosophy of his corporation. 

Tooling, which usually is pretty expensive even for simple products, is generally 
paid for by Jupiter's clients. "This works better for both parties. Our clients are 
able to get their products at lower costs and we do not have to risk our capital in 
expensive tooling," said Mr. Reinbacher. As the tooling for the saddles was going 
to ge quite expensive (a single cavity costs around $4,000) it was suggested by 
Mr. Reinbacher that to start with they could procure the tooling for only one size. 
He felt that the experience gained from its design would be helpful in subsequent 
tooling design. Also, this way Smith-Blair, Inc. would be able to check the quality 
of the proposed product without risking too much money and would be able to make 
modifications, if need be. 

By April 1967 Jupiter Engineering was able to deliver to Smith- Blair, Inc. 
a prototype batch of 40 saddles for testing and evaluation. This batch was subjected 
to extensive testing. (See Exhibit 7 for one of the test rigs and Exhibit 8 for a speci- 
men test report.) It was found that while the design was basically sound, it did not 
come up to their specifications as regards dimensions and strength. In a meeting with 
Jupiter Engineering the various problems related to tooling, molding, gating and 
shrinkage, etc. were discussed and some modifications were agreed to. (See Exhibit 9 
for modifications.) The subsequent product was found to be satisfactory and it was 
decided to go ahead with the other sizes. 

Mr. Reinbacher estimated that if Smith-Blair, Inc. were to go for individual cavities 
for all the sizes (there were some 40 different combinations as a result of various pipe 
and boss sizes, as well as different pipe standards), they would have to invest about 
200,000 dollars for the tooling. The management of Smith-Blair was, for obvious 
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reasons, reluctant to invest such a large sum on a product with still uncertain market 
status. However, at the same time it was felt that a complete line of products was 
necessary to effectively penetrate the market. Obviously some means had to be found 
to reduce the tooling cost to a reasonable amount* Mr. Reinbacher suggested two 
solutions: 

1 . Get the tooling for only a few popular sizes and use reducers to accomodate 
different sized taps with the same boss size. 

2. Use a threaded insert to get the required threads inside the boss. The same insert 
could be used with all the saddles and reducers having that size. 

Both of these suggestions were accepted and a nylon reducer was designed for the 
purpose. As a result the tooling costs were reduced to about 35,000 dollars. With 
8 basic saddle sizes and 5 different reducers they were able to get 31 different combina- 
tions (see Exhibit 10). By April 1968 all the different sizes were in production. 

"At Smith-Blair, Inc. we are very conscious of our reputation with our customers. We 
did not want to take any chance with the quality of the new product. I thoroughly 
investigated the various possible sources of trouble and drew an extensive quality check- 
up plan (see Exhibit 1 1). Also for the smooth progress of the project with our produc- 
tion department I chalked out detailed assembly instructions as well as a complete plan 
for the procurement of different components from the various vendors (see Exhibits 12, 
13). 

"To avoid any infringement of our design by our competitors, we instigated a patent 
search and then we applied for a patent and expect to get one that is pretty exclusive. 

"Finally, I arranged for an informal get together with our sales personnel to ac- 
quaint them with the salient features of the product. I also informed them about the 
quality of our competitors' products, some of which I had tested for comparison (see 
Exhibit 14). 
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So far the product has been doing as expected. People at Smith-Blair, Inc. are 
very enthusiastic about it. Sales to-date show the product as being well accepted 
thoughout the country and indicate a steadily increasing market. 
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List of Exhibits 



1 . Photographs, Views of a Pipe Saddle in Use 

2. List of Design Factors for Thermoplastic Parts 

3. Memo to Management for Detailed Information 

4. Sketches of Two Probable Designs (a, b) 
Sketches of Two Improved Designs (c, d) 

5. Notes on Material Selection 

6. A Sketch of the Saddle in Final Stages of Development 

7. Photograph of a Testing Rig 

8. A Specimen Test Report 

9- List of Proposed Modifications in the Prototype Mold 

10. List of Available Saddle Sizes 

II . Quality Checkup Plans 

12. Assembling Instructions 

13. Instructions for Component Procurement 

14. Test Report of a Competitor's Saddle 
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DESIGN FACTORS FOR THERMAL PLASTICS PARTS 

Design for minimum wall thickness to satisfy structural requirements - 
saves material - increases production rate because of faster transfer 
of heat from molten polymer to cooler mold surfaces. 

Design for uniform wall thickness to eliminate distortion, internal 
stresses and cracking. 

When different wall sections required - blend gradually. 

Width of base of rib should be less than thickness of wall being 
joined to. 

Taper ribs. 

Unsupported ribs no higher than 3 times their wall thickness. 

Height of boss not more than 2 times its diameter. 

Edge distance for hole = hole diameter minimum. 

Vertical step of 1/64" minimum at open end of holes. 

Coarse threads easier to mold than fine threads, avoid threads finer 
than 32 per inch. 

1/32 M minimum depth shoulder before start of threads. 

Tolerances for parts should be given in inches per inch, not in fixed 
value . 

Multi-cavity molds increase tolerances. 

Sharp corners greatest contributors to part failure. 

Minimum fillet £ = 0.6 where R^Radius and t= section thickness. 

Minimum fillet or corner Radius - 0.020. 

Best radius at least equal to wall thickness. 

Avoid undercuts where possible (can under-cut some materials up to 
40 mils). 

Material shrinks away from mold, design draft angles accordingly. 
Minimum draft angles vary with materials - ^° to 2° common. 



EXHIBIT 2 LIST OF DESIGN FACTORS FOR THERMOPLASTIC PARTS 



Frank E. Turner 
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tot Hardy M. Sadth 

obi Tolfor* L« dadth 
laithor !*• dadtth 

pbgmi tank !• Tumor 

MRi S^tMtor 30, 1966 



SBBJacXs Soddloo For Plootlo rip* CFroJoot 

9/23/66) 



_ Tbo infoxwotlou rooolwod to date ooocomtng rooiirananto 
ifTi tor dooign of ooddloa tor on on plootlo pipo boo uootly 
boon by word of north fron oovoroi oourooo. Tbo lnfow* 
tion X hm of this doto io gonorolly ao tollowot 

IU) o. Tho nood tor 2, 3 and * Inch So d dloo , ooflh with 

I" and 3/0" x.f. booooo, por Hardy Snlth. 

(n\ b. Handwritten lint fro Luthor Smith indicating 

2" with i M outlet yoorly ealao 10,000 
3« » " 6,000 

h« " » 12,000 

6« •» " 6,000 



aantloood tho pooolblo nood tor 1/2" 



At tho prooont tint 1 howe * ounbor of aaddla daoigne 
in nind, oono of oil Flaatie and othoro a ccn bi na tl o n 
* — — * — • 7i««tio. X bnvo o tontatlvo oppointnont 
plootlo Molding oonpony tho early port 
_ lor prolininory dloonooloo of variouo 
... Xn ordor to diooooo roaliotloally and to 
oonorit fron this not ting, enowaro ood/or confirmation 
of tho following io noododi 

n* flnr-iU amai < op i*** *•«• 

1. Will wo eventually want ooddloo for IV, 
2", 2% H , 3 M , 0" ond 6" pipoT 

2, Hmdmm booo oiooo for ooflh of tho ohovo? 



3. Booooo tor !•»• Up only or will thoro bo 
* nood for G.c. topo? 



0. are we concerned with oiooo 2, 3 and o inch 
oooh with 1" and 3/h" booooo - only 
ot thio tint? 



3* Xf "yee", would thoro bo * futoro require* 
nont tor o booo lorgor than 1 M or anollor 
than 3/h n ? 
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MEMO to H. M. Staith ECL 
T. L. Smith 
L. L. Sulth 

Aruevara to the foregoing would ba helpful in offer to 
op with the ieaat expenaiva sold doe ign, where Inter- 
changea bio porta in nold con bo uaed, oto. 

b. 



I. Hood rooliotlo quentitiee for eoch different 
ooddLo, for exanplet 



quantity of 4" x 1" I.P. 
quantity of O" x 3A" I.P. 
a to. 

Quentitiee diroetly off act nold and port coat. 
For lerge quantity, Molding nor bo ooaplotoly 

autonatie. 

for eaallar quantity, not ding nay bo 



Busbar of porta noldod par boor off acta part 
coot, oto. 



1. Aoeumlng major portion of ooddlo ia nado of 
"tolyoroovlana " (Plaatio), will thia typo of 
Dlaatlc naxenol ba a ooa o table and/or andoraad 
by tha manufacture ra of Plaatio Pipe for uoo 



on thair pipe lima, olnoo noot pipe la of 

Tbo typo of Plaatio uood offoeto nold coot, 
nold deeign and port ooot. aooonlng noldo 



ara nodo for Polypropylana • to aun PVC in 
nold at lator data oannot ba dona. 



2. For hardware portiono of aoddloa, ara tbo 
following aooo ptoM o ? 




1. Aaauniog aaddlo of plaatio - 
Bow inportent ia color? 
Zo "blue" dooirod7 

Would color other than blue, or no color, bo 
ooooptabla if roault would bo looor port ooot? 
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1* Vorj olao nMU 

OJOtlSSollOWaf " 

(footer? nrt)? 

f. £iaa 

1. Uhot tm of pipo will ■od dln bo 
manufocturaa, ootarlalo. md pro* 

1. Rom ooddU ot 160 poi? 

2. Roto ooddlo ot grootor prooouro? 

3. Dooi«i ooddlo for grootor prooooro? 
If oo, how anon? 

o. opamtlng oo n o iHono • 

Stotlo? 

Subjoet to wibrotion? 
lariod? 

to ounlight? 

oo4 ooidOMi tooporoturo out jootoo to? 



flubjoetod to wotor, olio, oolwanto and/or 

" i? 



5. Oooign footaroo In addition to . 

via* full •n o i rol o w o nt oupport, look-proof, 
foot oooy lno t ol l o ti o n , rUXditjr, oXoplloity 
— • oultoblo olootie proportioo of oooling 
to follow oroop or oold flow of plpo? 



6. Doponding on tbo top olooo wo ond up with on 
thooo ooSdlo booooo, wo obould obtain for oooh * 
now "Oorpotop" or any othor oomooting niofcir 
that wtlTbo oorowad Into tbo plootte oofdU booo 
In flald uoa. ?booo will I iood to OWOlaOOl fit 



in flald um 
and otrongth of flootio 



Frank E. tumor 

PK/> 
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Luther L. Smith 



Frank E. 



Turner 



June 2, 1967 



Material Selection * Type 342 



Plaatic Saddle 



Occaeionally we are asked the queetion "Why did you chooac tb 
manufacture your saddlee of thie specific material?" 

Aa you know, we have been working with this material for approxi- 
mately nine months. After months of evaluating and testing a good 
number of saddle designs, sises and materials, it was determined 
that for our application polypropylene, in general, appeared to 
be the most suitable at this time. Since the load application and 
other design criteria for satisfactory saddle performance differs 
immensely from normal PVC, ABS and other type plastic pipe cylinder 
design criteria, it was felt necessary to choose this material 
with its broad scope of properties. With this material our aaddlc 
ia compatable with moat all plastic piping systems, including PVO, 
ABS, PE, etc. 

In working with other materials we experienced many problems, such 
aa leakage at the threada, cracking in saddle body - occurring 
after being under constant hydrostatic pressure for long periods 
of time, brittleness at lower temperatures, tendencies to reshape 
pipe, etc. 

With polypropylene in mind we proceeded to manufacture a production 
type of mold to produce the 2 inch saddle size. Upon completion 
of molds we were able to obtain sample saddles in various gradea of 
polypropylene and in some other materials. After months of study 
it was proven that the moat auitable material for our firat run of 
aaddlca would be "Shell Polypropylene V-526 High Impact - Medium 
Plow Copolymer" (specifications attached). 

Of the many reasons for selecting this material, some arc aa 
followst 

It haa been teat proven. 

It ia compatable with pipe systems of other materiala. 

It exhibits the necessary flexure and strength properties. 

Its resilience - particularly in sealing at threads. 



EXHIBIT 5 NOTES ON MATERIAL SELECTION 
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._ to Luther L. Smith p **« 2 

Subject Material Selection - 

Type 3U2 Plastic Saddle 



D 



Ite resistance to stress cracking. 

Ite chemical resistance. 

It is an F.D.A. approved material. 

It allows the necessary molding cycle to produce parts at a 
desirable cost. 



Similar fittings of the same material by other reputable manu- 
facturers are currently in uae and performing satisfactorily. 

Aa we continue to design and develop new sixes and type saddles 
the material will be evaluated in parallel. 



FET*£a 
end. 
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SOUTH SAN FRANCISCO, OALIP. 
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Various Teata and Evaluation of 2 x 1 Molded Saddla (Ua«d approxi- 
mately 25 samplaa) 

Low taaip teat* 

5° balow aaro 12 hours - no notlcaabla strain at normal 
impact or drop rapaatad impact full Jump on body - no 
fracture or braaka - aigna of alongation and at rain only. 

Boaa shrink a£« 70° t to -5* t.» .006" 

Approximately 1/2 to 1 thraad turn tightar at fraaaa 

High tamp taatt 

2 houra • 150° 1 hour • 250° 

1/2 thraad turn looaar at 150° 

Boaa axpandad 70° * to 150° .008" 
Boaa axpandad 70° * to 250° .014" 

1" I.P. - 1" nipple torquad to 60 ft. lb. 

Bottomad out at 45 ft. lb. Strain at boaa juncture 
atarted at 45 ft. lb. 

1" I.P. abort vibration and impact taat 

12" long nipple in place (room temp) , repeated movement 
of nipple, hamma ring on nipple shows at rain mark around 
boaa Jmcture 

1" Plaatic threaded nipple fit teata good 



Steel nipplea gaged at 1/2" average) Thread fit okay but 

Stael nipplea tight at 3/4" average) should not be any looaar 



Teat 13 

1" OC with cap room temp 70 

2.3t cyl. 1-1/e hole down through 1" bronae corporation 
atop, dry thro ads 

Bow at center of joint 1/32 increaelng to 3/64 at 160, 
1/16 at 320 

Boaa diameter at) +.003 diameter • 250 pal 
loweat point ) *.0O7 diameter • 400 pal 

Leaked at gaakat 400 pai 
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Cont.rod to 640 pal - baud and thraada h»U. 

Band. torquad ta bi in. Ib. (Briin) uhau d roppod frou bOO pal 
lost 12 la. lb. torquo. 

1" OC with cap roost trap. 70 



2.30 cyl. l«l/t nolo doom through 1" Bromao corporatiom atop, 
dry thraada 

Bowing «t joint eontor whan uudor proaaura SO lb. up 

Torquod bauda to bd in. lb. (Iraoao) 

Drop fron 100 pal loot 6 la. lb* torque 

Drop frou 160 pal loot 3" to 6 la. lb. torquo 

At 000 pal boaa juneturu bagan to ylald 

At S10 pal loakaga occur rod at thraada aad gaakot 

•loo gaabat at 700 pal 

Thraada and band hold at 700 pal* 



Sign of plastic yielding at liaur edge of bauda on aldo gaabat 

blow 

1" I. P. with cap roon tonp. 70° 

5k in. lb. torque on bands (Brooao) 1-1/a holo, doon through 
1" atool nipples, dry thraada 

360 pal laakod , started at thraad 

6b0 pal leaked at gaakot 

Stress narks at boaa juncture atartod at 250 pal 



1" I. P. with cap - tonp. 70* 
Sb in. lb. torque on bands (Brooao) 
610 pal look atartod at thraada 
650 pal loak atartod at gaakot 

Boaa juncture atartod to ylold at 330 pal Page 2 of 3 
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la tests 13 through 16 boss began to yield between 250 and 330 pai, 
alwawe start In* at high aide of pip* than working around and down. 
This yielding wee due to hydrostatic proas alona lifting boss away 
fro* pipo. Must allow for yielding rs suiting f row vibration and iever- 
ags, in addition to hydro-loading. 
SUULal 

1" I.P. with oap - P rote- type nodal in aacordancs with drawing 

Thro ads dry - 1" ataal nippla 

Taatad to 6*0 pai. Mo laak at gasfcat 

Slight laak at thro ads starting at WO pai (nachinad thro ad) 
Bo indication of material yialding 

Cylinder mounted in visa. Steal nippla in fitting* Fitting 
tight on cylinder. 

goals attached 11" up f row boss Juncture 

59 lb. pull reswlted average deflection 1/2" (2%°) 

2x1 molded saddle s h owed strain masks at Juncture of boaa 
(Teat «%S) 

2 x 1 pre to- type, no strain marks 
2x1 PVC, mo strain marks 



Frank E. Turner 

V10/67 
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1. ^furfpri. MydL.t't- *sk*-JclMr . A ^/zmi^flL void ujL%* >*d*J. <?*p wA/Arf. 
3^-.Pi2^4- &t*M'-riAi^- aiLatkir wahA - d * during jniidt. ^L<u.j*£mv(*l ZAp. * 
4__±Q» z±2AtA*L-*L J**. .a,£. fctfir - - - - 




1_> l* *<t** ~ o» r nL**L„ — — 
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LIST OF PROPOSED MODIFICATIONS 
IN THE PROTOTYPE MOLD - 
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Sorrow v»t<ee£ 



Oitcu^^U^tt ojf A t f _ _ 

J*w<t/c4 ^r<rtf«/«» t* hi//*** putt . ._ . 




ft- ^*Tt> O f c U. 
CLb^rir^t J<wk*z/ Oft^ 
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kX ©,/c, 




Teo T""U.»X across 

rt^tftfra fai+~hi'f€ <fui~\S6lct u»tftr ffr*}<r7 



Q*vXr(>l o~£ c(^^(orjkJ^yy^ Lull 
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this is How to Specify the . . . . ECL , 26 
SMITH-BLAIR, INC. 342 SADDLE 

Saddle body shall be of molded polypropylene and shall consist of two halves, 
each of Identical length, fully encircling and supporting pipe. One half shall have 
a threaded outlet boss reinforced with a stainless steel flanged cylindricai cap 
and shall have an (optional) Integral positioning neck which protrudes into a cor- 
responding hole in pipe thus preventing saddle from rotating or shifting. An elas- 
tomeric O-ring seal of nitrile (NBR) shall be bonded into an 
annular groove of saddle body. The saddle body halves shall 
be clamped to the pipe with two all stainless steel worm drive 
clamps which shall fit into diagonally opposed grooves of sad- 
dle body. The stainless steei worm screws shall have slotted 
hex heads. The saddle design is to be such that metal portions of 
saddle are not In contact with outside surface of pipe. 

31 SADDLE COMBINATIONS OF PIPE RUN AND OUTLET SIZES 
ARE OFFERED WITH 8 BASIC SADDLES AND 5 BUSHINGS... 



NOMINAL 
PIPE 
SIZE 

X 

TAP 
SIZE 


A 

PIPE 

O.D. 


B 

END 
TO END 


~1"X%" 


■L315 


3W' 


1Mi"Xl" 


1.900 


3H" 


2"x1" 


2.375 


3%" 


2%"x1" 


2.875 


~ 3%» " 


3"x1'' 


3£<xf 


3%" 


3"x2" 


3.500 




4"x1" 


4.500 


~3%" 


4"x2" 


4.500 


4Vt" 



BASIC 342 SADDLE 

NOMINAL DIMENSIONS 

c ~ET 



CENTER HOLE DIA. 
TO END IN PIPE 



AREA 
SQ. IN. 



1%" 

2%" 
2%" 
2%" 

~3" '" 

3vi~' 7 



E ORIFICE 
DIA. 

%" .442 
1%™ 1" " .785" 
1" .785 



.785 



TAP 
THREAD 
SIZE 

W i.p.sT 
" riJPS. or c.c. 
T" LP.S. orcic. 

"T^iVpTs-orocT 



.785 



1%" 3.045 



1" I.P.S. or C.C. 

~2"Tp.V 



VA" 1" .785 
2Vt" 1%" ~3J045~ 



1"I.P.S. or C.C. 



2" I.P.S. 



SMITH-BLAIR, INC. 
TYPE 303 NYLON 
REDUCING BUSHINGS 

w 

I.P.S. THREAD 

2"x1V*" 

1"x%" 

1"x%" 



C.C. THREAD 

V'xW 



SADDLES WITH C.C. (AWWA) THREADS ARE FURNISHED WITHOUT THE POSITIONING NECK. 
8ADDLES WITH I.P.S. THREADS ARE FURNISHED WITH OR WITHOUT THE POSITIONING NECK. 



NOTE: For price Information see Bulletin No. 340-01 



DISTRIBUTED BY 



r-0 




EXHIBIT 10 LIST OF AVAILABLE SADDLE SIZES 



Main Office and Factory* 
535 Railroad Ave. (P.O. Box 2047) 
South San Francisco, California 94060 
Phone: 761-2352; 583-3224 (Area Code 415) 

Southwast Office Factory: 
300 Waco Street (P.O. Box 1927) 
Texarkana, Texas 75501 
Phone: 838-6516 (Area Code 214) 



SMITH 
BLAIR 



SERVICE 
CCNTRRf 



5635 E. Imperial Hwy. 
South Gate, Calif. 90280 
Phone: 773-4047 (Area Code 213) 



West Newton Rd. (P.O. Box 927) 

Greentburg, Pa. 15601 

Phone: 834-8370 (Area Code 412] 



1952 Milwaukee Way 
Tacoma, Wash. 98421 
Phone: 383-4668 (Area Code 206) 



3.42 



SMITH-BLAIR, INC. 1968 LITHO IN U.S>. 



BULLETIN NO. 342-01 



342 PLASTIC SADDLE 

a. FlMh (Fin) either or both sidss. Locatsd at mold parting 
llnss. Thin flashing along this lino projecting not aoro 
than 1/31" ia aeeaptible. 

b. Flash (Fin) around top of boss, slthsr partial or all around. 
Flash In this ax* a can prsvsnt props r aaacmbly of metal re- 
lnforclng cap, thsrsfors not sccsptabls. 

c. Flash (Fin) around top of positioning nsck opsnlng. Flash in 
this arsa can affsct hydraulic capacity of aaddls and nay 
causs customer cones rn, Flash projscting not more than 1/64" 
la sccsptabls. 

d. Dsugc to bo t ton sdgs of positioning nsck. Whan aaddls is 
ajactad fro» mold It la placad on a cooling fixture with ssas 
contour aa pips. It ia alattad to claar paaltionlng nock. 
Occaalonally, whan aaddla ia balng placad on flxtura (aaddla 
atill warn), tha naek la not allgnad with slot and results 
In banding snd distorting adga of naek. If excessive (not 
allowing neck to enter the required specified hole alae in 
pipe) It will not be acceptable (unleae we elect to keep aside 
for filling orders where, neck ia to be removed) . 

e. Neck haa alight tendency to warp outwardly In thla direction 
snd cauae out-of-roundnaee. Thla la acceptable as long aa 
neck will enter the required specified hole alae in pipe. 

f . Saddle body top has tsndsncy to warp inwardly at bottom when 

cooling. If dtmenelon f. decreases more than 1/16", it is w 
not acceptable. 

g. Saddls body bottom is deslgnsd to snap onto pipe by having 
dimension (g.) slightly leas thsn the pipe dismstsr. Met 
accsptsbls if It drops off from bottom aide of specified 
plastic pipe. 

h. Ssme as (a.) 

1. Oats. The plastic runnsr is broksn off at this point (one 
elde of body only). Breaking off rssults in slight dis- 
coloration at brsak. This is sccsptabls. 

j. Micks snd numsrous acratchinga on ssddls body mostly around 
bass of boss. Thece era due to nicka in meld, which are a 
result of not carefully replacing thread insert into mold 
after each cycle. This Is not acceptable • 

k. White line type asrk at junction of boss snd ssddls body. 
This discoloration Is caussd by elongating and rearranging 
the molecular structure of ths mats rial. Occasionally this 
may occur whan ssddls is on cooling fixture and thread In- 
ssrt is being unscrewed. This is not sccsptabls. 

1. Warpsgs. (teeter- totter) . This may be caussd when the warm - 
eaddls is on cooling fixture and the inssrt is being un- 
screwed . Acceptable if dimension (1.) is lsss than 1/32" • 

EXHIBIT 1 1 QUALITY CHECKUP PLANS Page 1 of 3 



3*2 Plastic Saddla 
Raquiraaanta aa to Quality 
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a. Part iacaapUtt - MU »m nat tmllf ttlW. Uaually on aida 
of tody appaaita tha gata. Top or bottcft body piaca. Thia 
it not aeeaptabla. 

n. Vaid in thraada. On aid* of baa* oppoaita tha fata, whara 
tha plaatie aatarial faada thru aold undar high praaaura, 
walda itaalf togathar. Lack of praaaura in molding cauaaa 
thia. Thia ia nat acceptable. 



Flashing ia cauaad by •mc%b» praaaura in aold. Sonatiaae 
it ia naeaaaary ta inaraaaa tha aold praaaura in order ta 
avaid a inking (cavitation) in tha heavier wall aectioue of 
aaddla. Thia auat ba takan into canaldaration whan evalu- 
atlng quality. 

Tha aaddla bodiaa nomally will ba racaivad fro* auppliar 
with tha topa and bottoaa in eeparate centainere. Tha 
Tha bo Ida r a uaually aaka tbair count by aaiiht, and ahould 
not ba off count nora than ona or two in 500. Thay uaually 
run about 5% axtra in ordar to eupplenant ra Jecte or aie- 
ruaa, thaa avaiding caatly aet*up charge. Do not re-erder 
in qwantitiee af laea thaa %, §00 if poaaibla, in ordar to 
avoid exceaa part coat. 



Prank t. Turnar 
July la, 1967 
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1 tUkr 



STEPS 



CAP. Prtok 



0) ?uh£*r 



3' 




onpct - K*<Lf> »°s* cftan 
roi-uoL, 

•CLuMtf TOLUOL (PtKiFteo wetf) 
»6i h/U must bt c/tAM jbtAri 
Afipfytnf at/huii/l-a-i'r cfe**, cvhut 

frtu^k Fu.ll . 
t ffMt'n. . nut * p • i" ** adit. 



Apph (*** S™0 <*f * 

■fall wid+k in artova bo++»*n o?*tl s&dd/Utti 
foufk * t4#rt oh* rciA/xht,4iiri€ •fro** kf+¥orifkt. 

- &* mr apply dcfhutvii* <f&s#4L-h> 
COdiiul -pnctict t ms4+H *<u£dsi» "a 

/o/ac* accurtcf'/cj jWt, a*d pr*is UfkHtj . 
4flkr insfc(/t»f To aJI S&ddlli -hrt^jl^ re «x»mmi 
a// "h hrsart otufoh ft*** rxm*JnvJ /« cm-Utt. 
Pr/or J* rgnuvtrff Saddle fb/os-fim +r*ufk- pl*ct 
O- S&ddU bo-hhrm on muJ? 

h^^tUui holdinfrttt iwo h*/i/*J fatjothtr £r 
sh>pn>i*d~ and/or s'hr^M . This a/so prtituts <pskr 
fnm Umj '«+ "« ■ Page , of 2 

PUWL SADDLE 



4 * 



1 



EXHIBIT 12 ASSEMBLING INSTRUCTIONS 7~/f-£7 



Plash 




Air CijImcl&rPruS 



ECL 126 



1^ 



Of A- MtO 



Must &0++pW% 61. 



if 2 oA 



Support*. } 



PIaa+ic Boss 

/m >u 

Penh*****! ruc/C 




^\ Mm 



4\ n±x 



• /t/r optnfhj pmAS ' — k*+*clt r» *«. »+o-cf - •foo'f c*-n-tro /<l*/ 

0 tz&rca r<Lft//r*o/ To press <r» c^p <" h^to^t*/ bttuji*,* too 7 SO L6s, 

• P/unftr 1o lot o-f S'Jt M**oSI<l *+n». €?yn*-x. cap cfi***i4,H<S ^ 

• Stf/)poti>r>f rffrfbr* /sf* r Support stotct I i loo^y . should /Wtf a 
/tO* TtcHr-H P/dA+it ?>p% 'trth^M 'uf 7T-Acili-^€ u>**r *«d '7S avoid ScrM*»f 

t4 Stdetlt bodu . J-f /s U have s+y. hcU sm rtcuvi sM/t posthoirH^ wet 
If »atk , /y -fiui/Aj i+ oJilf ho t wit* fa ft ; m this cast set a sittt <tW n cU ii i fif 

• C*p IS 4* hor+vm cut" art shoulder* at bass -a,// arourtc/ , £xcetsii/e 
■flash incj o* boss a** proowr -/-his, y6trt-6rt (wa»wnt prior ^ CApp/»<j 

• 77t€ Cokpftrij-firftsrit assembly shoufcf provide al (o-*j<e~~ce, -tvr h*~%ctl»r>j 

Saddle s/j<^ I* thro 4'' , C/e*rA*~**. wis* t s^roH ufi%€ etc* 

• Oo n0-t- app/y r»er>€ pressor* th*u>i is ac-At^/ltf meoefae/ To properly sut cap , 
Caps 

• OccGAHrytltj mis run C&/OS will hi mi^ul in (uiH "Mi ji«c/ rues ~cfisc*rol f4it4€ 
» Caps ara raca/i/tJ /# /(< cry*//-hr« fbiUf Ct-ntt ovro/fb* pro*! Co// A ^ 

//0)Jif-fl//m 0^0/'/, 7%ts -ft/**t o/ / n't* h>< ra^f-^dbjba.'rclf dipp/»j 

,* <K ^ird^l^ $>/u+un~ . EXHIBIT 12 
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S4l PLASTIC SAD PL fS 1 ' jjru 4' tun sf i-Mr* 2" ' &ts 
e£MfO&:/MG CAP /I SSFMSL Y 



->IZ-C1 FT 



New Product Development Dept. 
March 13, 1968 
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PROCUREMENT OF 342 PLASTIC 
SADDLE COMPONENTS AND ACCESSORIES 



SADDLE BODY 

Vendors Jupiter Engineering, Inc. 
1165 O'Brien Drive 
Menlo Park, Calif ornie 94025 

Telephone 323-7724 
Contact: Mr. Dave Leidholm 

Saddle Body conaiata of a top piece and a bottom piece. 
Thi« represents one aet. 

For the eight baaic aaddlea there are four mold baaea. 
Each mold base has two aet a of aaddle cavitiea aa follows*. 

Hold Bill BiLi 1 

2 x 1 and 1\ x 1 cavitiea 
Mold Beae No. 2 

3x1 and 4x1 cavitiea 
Mflld, Ba if N 9t 3 

2% x 1 and 1 x 3/4 cavitiea 
Mold Baae No. 4 

3x2 and 4x2 cavitiea 

Saddle a can be run in combination aa indicated above or 
with one-half the mold ahut off and one aiae only run. 
For the beat part coat run two sets of aaddlea (2 cavity 
seta) at a time when poaaible. Minimum order for any one 
else la to be 1,000 aeta. The aaddle body part coat ia 
aa follows: (Baaed on running one or two cavity aeta at 
a time.) 

Size. 1 eevitv aet a filVatY lit 

1 x 3/4 
Vt x 1 

2x1 
2% x 1 

3x1 

3x2 

4x1 

4x2 

The molded C.C. thread ia available on the 2x1 aiae only. 

Jupiter la to inetall reinforcing capa onto aaddle boaa at 
the rate of per aaddle. For this we fAlU nave the 

neceeeary amoiiht of capa at Jupiter when (or before) the 
molding ia being done. 

EXHIBIT 13 INSTRUCTIONS FOR COMPONENT PROCUREMENT 



Procurement of 342 Pleetic 
Saddle Components and Accessories 
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Purchase Order to Jupiter should indicate what portion of 
Saddles on order ere to be with I.P. caps and what portion 
with C.C. caps. 

Saddle Material: „ m _ . , - 

Shell Polypropylene V-526, Shell Chemical Co. 
Color-A4B47D Blue 3.0 gm./l# Shell Polypro. 

Orders for saddles should be placed with Jupiter as far in 
advance as possible in order for placement into their 
schedule, and in order for them to have the raw material 
(resin and coloring) on hand. 

Lead time required estimated aa two to three weeks or more, 
Purchase Order should indicate Part Numbers concerned. 

BOSS REINFORCING CAPS 

Vendor: W ft W Tool a Die Manufacturing Co. 
1322 Marsten Road 
Burlingame, California 94010 

Telephone: 342-2900 
Contact: Mr. Prank Welch 

Cap Material: Stainleee etetl Type 302/304 

Cafe available for 2" I.P., 1" C.C., 1" I.P., 3/4" I.P. 

and 3/4" C.C. tape. 

The part coet is as follows: 



Sill 

2" I.P. 


p irt »°. 


5. WO 




20.000 




170032 




1" C.C. 
1" I.P. 


170029 
170026 










3/4"C.C. 
3/4"I.P. 


170027 
170026 











The coet includes the material and labor by W ft W. 

When cape received from W ft W they are to be thoroughly de- 
greaeed. Uee Inhibisol or equal. 

After cape degreaeed, ehip to Jupiter for installation on 
saddle body. 

Minimum for one sise, 10,000 when possible, eince material 
ie ordered from mill in etrip form. 

Order should be placed with W ft W aa f ar in advance aa 
possible. Material from mill tskss approximately three 
to five weeks. 
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Procurement of 3k2 Plastic 
Saddle Components end Accessories 



Lead tine required estimated seven to eight weeks. 

Purchase Order should indicate part numbers concerned. 

Recommend maintaining an extra supply of these components 
(caps). They have been the bottle-neck item during the 
first six months of saddle production. 

0- RINGS 

Vendor: Nor-Gal Seal Company 
840 Doolittle Drive 
San Leandro. California 

Telephone: 569-3121 

Contact: Don Raichle or Michael Fisher 
Material: Mitrile (Buna N) (NBR) 



0- Rings required for the eight basic saddles are as 
follows : 



Saddle 
Boss 


O-Ring 
Olffiriftttfllk 


Coat lach . Quantity 


5.000 


10.000 


20.000 


H.ooo 


2" 


Parker 2-216 N525-6 


$.075% 


$.07005 




$.06107 


I" 


Parker 2-222 N219-7 


.0305 


.0355 


$.0328 




3/ir 


Parker 2-333 N525-6 


.0326 









L«ad tin* required throe to five weeks. 



WORM DRIVE CLAMPS 

V«ndor: Breese Corporation, Inc. 
200 Liberty Avenue 
Union, New Jersey 07083 

Telephone* (201) 686-UOOO 

Contact: Mr. 0. I*. Kirk or factory rep. 

"Gene" Whhler Coapany 

158 V. Pico Blvd. 

Los Angeles, California 

Telephone! (213) 746-1397 

Contact: Gene Wohler 

Material: Type 302 stainless steel throughout except 
Type 305 stainless steel screw 

Clamps required for the eight basic saddles are as follows: 
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Procur«n«nt of 342 Plastic 
Saddla Coarponants and Acc««»ori«» 
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Saddla 

SiM 


Cla»pa 
Typa QS- 200 


Ovar 5,000 




Ovar 100,000 


<Jvar 200,000 


1 


M24H 








ih 


M32H 








2 


MMOH 








2h 


mwh 








3 


M60H 








k 


M80H 









Clasps ara prtaantljr ordarad in a blankat ordar of 200,000 
(P/M 1807a). Thara ia a balanca of 119,800 claspa to ba 
achadulad into this purchasa ordar, prior to Novambar 28, 
1968, if possibla, to taka advantaga of tha largar diacount. 

Rafar to P.O. 1807a for additional spacification. 

On purchasa ordars indicata "Matarial cartification raquirad." 

Usd tiaa raquirad aatimatad fiva to «avan waaks. 

CLRIMO ADHESIVE 1 

Vandon H. B. Pullar Company 
57 South Lindan Avanua 
South San Francisco, California 94080 

Talaphonax (415) 761-1763 
Contacts Mr. Lastar Branno 

Adhasivat Pullar No. SC- 564-9 

Purchasa Ordar to indicata "Containara of this adhasiva to 
baar stataaant - v Food Packaging Adhaaiva'" 



Maintain stock of ona gallon mini 
lots is $5.95 par gallon. 

La ad tima raquirad two to thraa vcaka. 

SADDLE TORQUE WBXHCH 

Vandort Jo-Lina Toola, Inc. 
6442 Otia Straat 
South Oata, California 90280 

Talaphona * L07-1366 
Contacts Mr. Hank Thorn 



Cost in two gallon 
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Procurement of 342 Plastic 
Saddle Component* and Accessories 



Torque release 61- inch lbs. plus-minus 5%. 

Current cost $11.40 less 33-1/3, less 15% 
Cost increase due April, 1968 (est. $11.95) 

Minimum order 240 wrenches (20 cases). Included with each 
wrench is one 4" x 6" x 1" box. 

Lead time required five to six weeks. 

BUSHING 1 » 3/4 C.C . 

Vendor: Stoeeser Tool * Die Company 
2630 Fayette Drive 
Mountain View, Celifornia 94040 

Telephone: (415) 948-1417 
Contact: Mr. Marvin Hirphey 

Material: Nylon Zytel 101 
Color Bl-05 

Cost each based on order of 10,000 from a two cavity mold. 

Lead time required estimated two to four weeks. 

BUSHINGS I. P. 

Vendor: Jupiter Engineering 

(esse as saddle bodies) 

Material: Nylon Zytel 101 
Bl-05 Color 

Mold consists of four cavities and is capable of molding 
(4) 1" x 3/4 I.P. Bushing at one time or (3) 1" x 3/4" I.P. 
plus (1) of either the 2 x 1* I.P., 1" x 1/2 I.P. or 
3/4 x 1/2 I.P. at one time. 

The cost each is as follows: 

1" x 3/4" I.P. 1,000 to 10,000 

2" x IV X-P- 500 t» 2,500 

1" x 1/2" I.P. 500 to 2,500 

3/4" x 1/2" LP. 500 to 2,500 

If ordered less than above quantities a $33.00 set-up 
charge will be made. 

Lead time required eetimated two to three weeks. 
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EXHIBIT 14 TEST REPORT OF A COMPETITOR'S SADDLE \ m \$~(jtf 

Evaluation eg. i* 

Competitor "X" S*Act \t 

Top € feafWvn pc saccrccf (Z) 5/£ 
Bw>^c ?lo4+cJ rou*o< kuuf %OT€UT$ 

As 

^ a- yvsE uJU&m scrotum a^Q- "hfi|Lv"hix>**-*< The, 
pipe \s d(t-ft>Ki^i€tl t In cr*e (kivtxAw* o^o\ 

-n** sactdtt ' msfaj <jr*l»4 fo^UtU Kc^-forc^ttHc 

ScvaxoS — inducing LL^cl<a-gnrAj*/c s4v«^t^ o-^. 

tlT loa cj*v*oplcHt| dU«4^«^Jol<L^\ prior M*«^1o/cf. • 
aull v\or*- diraui *+D pip* av^lcj -uwlftss ov. &*<tcf rjudc/r 

gl'uur.p. aa*c! u>kc*\ **ddU b*dti'*4 'h^lvf***^ 
ov> pip* "Ttvi flf.cicjt4 "KkJ TTdU^ or A^t-Uor i*-* 
S4^Tw*<\ a v\vr«,sx Ivonr p«^t o^A ***<f u^rsc^ 

or ktjdft s-Wv Prasad Page ( of 4 



Ail 

fiA tfjc* Ivm/U U*** 4^J-/A ***** C<UcS 

f$ t*o1* dup o^wrt^W "GT Kicuvt carp *4*pj - fwJr 
' /jji Competitor "Y" ^tUi/n exhibit m p ag e2of4 
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Competitor X Skw^/e -Ar Plus-he ftp*. 

f 

7^/ Ccf lt~*t+r sjM leaps l f?Ut 'Piuht 




7*rt<ui folk t rfa 




fry* <W Aiiu4«c/ 
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